イチジゲン SCHRODINGER サヨウソ ニ タイスル ジュンイ トウケイ ホワイトノイズ カイセキ ト リョウシ カクリツロン by 南, 就将
Title一次元SCHRODINGER作用素に対する準位統計(ホワイトノイズ解析と量子確率論)
Author(s)南, 就将










$0\equiv x_{0}<x_{1}<\cdots<x_{n}<x_{n+1}\equiv 1$ $(0,1)$ , $x=0,1$
Dirichlet Schr\"odinger :
$H_{v}( \hslash)=-\hslash^{2}\frac{d^{2}}{dx^{2}}+v\sum_{j=1}^{n}\delta(x-x_{j})$
$v>0$ coupling constant, $\hslash>0$ Planck
$\kappa^{2}>0$
$H_{v}(\hslash)$ , $H_{v}(\hslash)\psi=\kappa^{2}\psi$
, $\psi(0)=\psi(1)=0,$ $\psi\not\equiv 0$ .
\kappa 2 $\kappa$ . $H_{v}(\hslash)$
$\{\kappa_{m}(v;\hslash)\}_{m=1}^{\infty}$ $\hslash\downarrow 0$ “ ”
. . (
[ $1|$ .)
$c>0,0<a_{1}<a_{2}$ , $\hslash>0,$ $k=1,2,$ $\ldots$
$A_{k}(\hslash)=$ {$t\in(a_{1},$ $a_{2})|(t,t+c\hslash)$ contains exactly $k$ eigenvalues}
. $A_{k}(\hslash)$ overlap ,
$|A_{k}(\hslash)|$ $|A_{k}(\hslash)|$ $\mathcal{A}_{k}(\hslash)$ Lebesgue
.
1. $c>0$ , $k=0,1,$ $\ldots$ ,
$\pi_{k}(c)=\pi_{k}(c;x_{1}, \ldots, x_{n})\equiv hm\frac{1}{a_{2}-a_{1}}|\mathcal{A}_{k}(\hslash)|\hslash\downarrow 0$
. $y_{j}\equiv x_{j+1}-x_{j},$ $j=0,1,$ $\ldots,$ $n$ melee , $c>0$
,
$\pi_{k}(c)=\sum_{A\in F(k-M_{c})}\prod_{j\in A}t\frac{cy_{j}}{\pi}\}\prod_{J\in A^{c}}(1-t\frac{cy_{j}}{\pi}\})$
. , $\mathcal{F}(p)$ $\{0,1, \ldots, n\}$ ’ ,
$M_{\text{ }}$ $P$
$M_{c} \equiv\sum_{j=0}^{n}[cy_{j}/\pi]$
. , $\{a\}$ $a$
.
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. $y_{j}\equiv x_{j+1}-x_{j}$ $j=0,1,$ $\ldots,$ $n$ . $(a_{1}, a_{2})$





$H_{v}(\hslash)$ “level repulsion” .







$\lim_{narrow\infty}\pi_{k}(c;x_{1}^{(n)}, \ldots, x_{n}^{(n)})=e^{-c/\pi}\frac{(c/\pi)^{k}}{k!},$ $k=0,1,$ $\ldots$ .




Pokrovskii ([2]) $[0, x_{n+1}]$ Schr\"odinger
$L=- \frac{d^{2}}{dx^{2}}+v\sum_{j=1}^{n}\delta(x-x_{j})$
$x=0,$ $x_{n+1}$ Dirichlet .
$0<x_{1}<x_{2}<\cdots<x_{n}<\cdots$
$(0, \infty)$ , $\ell_{j}\equiv x_{J+1}-x_{j},$ $j=1,2,$ $\ldots$
. $\kappa^{2}$ $L$ \leftrightarrow
, $(\kappa’)^{2}$ $(\kappa’+d\kappa’)^{2}$ $Q(\kappa, \kappa’)d\kappa’$
Pokrovskii ,
$Q( \kappa, \kappa’)\approx\frac{1}{(\kappa’-\kappa)^{2}}\exp(-\frac{\{(\kappa’-\kappa)-\Delta\kappa\}^{2}}{\mu n(\kappa’-\kappa)^{2}})$
135
. $\mu$ , $\Delta\kappa$ mean level spacing .
$Q(\kappa, \kappa’)$ $\kappa’=\kappa+\Delta\kappa$ , $\kappa’\downarrow 0$
. level repulsion . ( Pokrovskii
.)
$Q(\kappa, \kappa’)$ Pokrovskii
, . level repulsion
. $L$ $\{\kappa_{j}\}$
$\kappa_{j}=\pi j/x_{n+1}+O(1/jx_{n+1}),$ $jarrow\infty$
( $[3|,$ Capter 1 ). $\kappa_{j}$
“ ” , .
15 $S.A$ .Molchanov[4] . $L$
, $x=0,$ $\ell$ Dirichlet $(f\gg 1)$ .
$\lambda_{j}^{(l)}=\kappa_{j}^{2}j=1,2,$
$\ldots$ Molchanov
: $E>0$ , $a<b$ ,
$\lim_{larrow\infty}P(_{arecontainedin(E+\frac{a}{t},E+\frac{b}{l})}exact1ykeigenva1ues)$
$=e^{-\nu(E)} \frac{\{\nu(E)(b-a)\}^{k}}{k!},$ $k=0,1,$ $\ldots$ ,
$\nu(E)$ energy $E$ density of states “ . system size
, Poisson
. Molchanov [$4|$ “Pokrovskii ”
, , Pokrovskii
. Pokrovskii $M\circ l\check{c}an\circ v$
Schr\"odinger ,
.
M.Berry [$5|$ , $H_{v}(\hslash)$ 1
, “level repulsion” , Pokrovskii
. ( Molchanov Pokrovskii
.) 1 Berry
, level repulsion level clustering,
Poisson . Molchanov Poisson
.
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